We discuss a proboscidean bone fragment discovered in southern Finland, including the 29 morphological analysis of the bone, as well as pollen and diatom analyses from sediment 30 contained in the marrow cavity. Preliminary analysis of the bone suggested petrification and 31 thus an apparently old age, while the microfossil assemblages include numerous unequivocally 32 pre-Quaternary pollen, spore, and diatom types. A Miocene age for the bone is determined 33 based on the presence of the diatom genus Alveolophora, indicating a minimum age of 5 Ma, 34 and based on the earliest appearance of proboscideans outside Africa, setting a maximum age of 35 19 Ma. Based on morphology, the bone is determined as a partial humerus of the left foreleg of 36 a large proboscidean. The bone is tentatively assigned to cf. Deinotherium sp., which is 37 consistent with the diatom-based minimum age. The pollen assemblage is rich in spores of 38 shoreline pteridophytes, while the diatom assemblage is also consistent with a shoreline 39 freshwater environment, suggesting that the bone was deposited post-mortem near the shore of a 40 lake or a stream. Miocene sediments do not currently exist in southern Finland or in the near 41 vicinity. This implies that the bone has been transported over a considerable distance. Due to the 42 discovery of the bone in early-Holocene Baltic Sea clay, the final transport phase and deposition 43 must have taken place via iceberg rafting. This was likely preceded by one or more phases of 44 glacial and/or glacio-fluvial transport. While we are unable to conclusive ascertain the region of 45 origin, the alkaline composition of the contained sediment and diatoms point towards the 46 Russian Plain region in the east. This specimen represents the oldest mammalian bone 47 discovered in Finland and the northernmost discovery of a Miocene proboscidean bone in 48
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proavum (e.g. Pickford and Pourabrishami, 2013) . 243
244
Sediment properties 245 246
The mineral composition of the clayish fine fraction preserved in the bone differs from that of 247 clay sediments in Finland, including the finding site. The sediment in the marrow cavity appears 248 to originate from more alkaline bedrock compared to the Fennoscandian Shield region in which 249 the bone was found. Such sediments are common further east, e.g. in today's Russia. 250
251
Pollen content 252 253
The pollen density in the sediment was extremely low, with only 147 palynomorphs counted 254 from the entire residue remaining from ca. 1 cm 3 of sediment. The condition of the 255 palynomorphs was often (but not exclusively) poor, and only 98 palynomorphs could be 256 identified, with 49 left unidentified as degraded and/or broken (37 grains), obscured (9) or 257 unidentified (3). The identified palynomorphs (Table 2 ) are a combination of various Pre-258
Quaternary types, exotic to modern Europe, and types closely resembling modern and Late-259 Quaternary North European pollen. 260
261
[ Table 2 ] 262
263
The most commonly occurring palynomorph, at 26.5 % abundance, is a large, tuberculate type 264 of trilete spore (Fig. 6a-c) . Well-preserved specimens of this type match excellently the 265 description of the fossil species Pteridacidites variabilis Stuchlik & Shatilova, 1996, with ca. 266 50-55 μm equatorial diameter, sides from polar view either straight or slightly convex but never 267 concave, tuberculate exine with the tubercles on the proximal face concentrated around the 268 laesura to form a ridge-like shape (Fig. 6a) while tubercles on the distal side coalesce to formsinuous shapes (Fig. 6c ) (but never a reticulum as seen in some other Pteridacidites fossil 270 species; Shatilova and Stuchlik, 1996) , and the width of the equatorial collar 4-7 μm with the 271 collar sometimes but not always narrowing at the angles (Shatilova and Stuchlik, 1996) . Little 272 variability is seen in size, shape or ornamentation between individual spores, and the examples 273 shown in Fig. 6a-c Fig. 6e) . 290
291
A final clearly pre-Quaternary feature is the occurrence of pollen grains of Cupressaceae (but 292 representing types other than Juniperus which also occurs in the North-European Quaternary). 293
These are small (diameter 22-28 μm) and round inaperturate grains, either fractured (Fig. 6f) or 294 collapsed (Fig. 6g) The investigated sediment sample was abundant in diatoms. They were very well preserved and 306 in good condition, and the diatom assemblage was uniform suggesting a consistent 307 sedimentation environment. This indicates that the analyzed sediment sample is not redeposited. 308
The results of the diatom analysis are presented in Table 3 
region. 513 514
The diatoms within the bone's marrow cavity do not support transport from northern Finland as 515 this kind of diatom assemblage has not been previously discovered from Finland. Of course, this 516 can be due to the very sparse Miocene deposits found in Finland and thus the transport from the 517 north cannot be ruled out. Sediment properties and the presence of Alveolophora sp. might 518 suggest transport from the east (Russia) as there this species is rather common in the Miocene 519 sediments, although most of the findings originate as far away as the Russian Far East. 520
However, the lack of Alveolophora findings from the W-NW European Russia can be due to 521 the regionally restricted occurrence of the species of this diatom genus and/or the several 522 glaciations which have eroded the area. 523
524
CONCLUSIONS 525 526
We return here to the four questions presented in the Introduction: 527 528 1. The specimen from Suomusjärvi was identified as a partial diaphysis of the left 529 humerus of a large proboscidean. Based on a few key morphological features and size 530 of the specimen, it most likely represents the genus Deinotherium, and it is described 531 here as cf. Deinotherium sp. Coming from the latitude of ca. 60˚N, and possibly 532 originating from even further north, this is the northernmost Miocene proboscidean 533 fossil found anywhere in the world. The previously northernmost finds, including those 534 of European Deinotherium, come from localities ca. 50˚N. 535 2. A minimum age of 5 Ma for the bone is set based on the presence of an unidentified 536 diatom species belonging to the genus Alveolophora, while a maximum age of 19 Ma is 537 set by the earliest arrival of proboscideans to Europe. Together, these evidence confirm 538 correct, the maximum age is further reduced to 13.5 Ma based on the first appearance of 540 this genus in Europe. 541 3. The pollen and diatom assemblages suggest that the bone was deposited close to the 542 shore of a lake or a stream. The pollen assemblage suggests at least a subtropical 543 climate, which is consistent with the inferences of a subtropical climate from other 544
Miocene sites in central and northern Europe. 
